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T
he ST

A
R

 electronics is sensitive to very sm
all

electrical signals.  For instance, the cap
acitan

ce
of a TPC

 pad
 is 30 pf w

ith about 1000 electron
R

M
S noise.  C

onsequently, it 
w

as necessary to
control the ST

A
R

 electrical environm
ent so th

a
t

this noise w
as not increased

 significantly.
It is w

ell know
n that 

large experim
ents often

have great trou
ble w

ith noise in sp
ite of superior

perform
ance 

in 
laboratory 

tests. 
 

A
 

frequent
cu

lp
rit 

to 
noise 

problem
s 

is 
p

oorly 
p

lanned
electrical 

d
istribu

tion. 
 

T
here 

m
ay 

be 
m

any
d

ifferent 
and 

ill-d
efined

 
electrical 

p
ath

s,
resulting in current loops, w

hich in turn produce
sp

u
riou

s electrical signals.
B

efore 
the 

ST
A

R
 

D
etector 

w
as 

constructed,
great care w

as taken to reduce contributions from
the external environm

ent.  A
 carefu

l study w
as

m
ad

e to p
lan the electrical 

d
istribu

tion so th
a

t
the 

sensitive 
elem

ents 
are 

not 
affected

 
by

electrical 
noise.  T

his grounding p
lan* required

op
tical connections to the m

ain d
etector, that th

e
d

etector be electrically isolated
 in D

C
 resistance

and that 
the cap

acitance betw
een the 

d
etector

and
 its surround

ings be held
 to less than 5 nf.  T

h
e

schem
atic for the plan is show

n in Figu
re 1.

T
rad

ition
ally, 

experim
ents 

only 
elim

in
ate

stray 
D

C
 

resistance 
and 

ignore 
cap

acitive 
or

ind
u

ctive effects.  T
he 

p
hilosop

hy 
of a single

point ground
 is attem

pted
, but insu

fficient care is
taken w

ith the d
etailed

 rou
ting of the electrical

system
.  ST

A
R

 N
ote C

SN
202A

 show
ed

 that even
w

ith 
m

odest cap
acitive 

effects 
there 

could be
significant noise induced in the TPC

 and oth
er

d
etectors 

in 
ST

A
R

. 
 

T
herefore 

stringent
sp

ecifications 
w

ere 
established

 
and

com
m

u
nicated

 to the collaboration.
A

s 
the 

construction 
of 

a 
d

etector 
is 

very
com

plicated
 and

 d
one by m

any p
eop

le, w
e had

 a
significant 

concern 
that 

the 
grounding 

p
lan

w
ould be inad

vertently violated
.  T

herefore w
e

bu
ilt a G

round Integrity D
etector (G

ID
), a d

evice
w

hich checks to see if 
there 

is an ad
d

ition
al

electronic p
ath.  T

he d
evice sends an A

C
 400 H

z
signal cu

rrent throu
gh the ground lead

s and th
en

checks w
hether all cu

rrent is retu
rned

.  It enables
us 

to 
have 

a 
d

ynam
ic 

d
eterm

ination 
of 

th
e

integrity of the grou
nd

.
W

hen 
the 

d
etector 

w
as 

installed
, 

the 
G

ID
show

ed
 that 

there w
as in fact a stray p

ath 
to

ground.  T
his p

ath 
vanished

 w
hen the d

etector
traveled

 
to the 

A
ssem

bly H
all 

and the 
fau

lt
cam

e 
back 

interm
ittently 

w
hen 

the 
d

etector
retu

rned
 to the W

A
H

.  A
fter m

uch in
vestigation

,
a sm

all 
m

etal 
chip

 
w

as found w
hich 

shorted
across a d

etector insu
lator

T
ests 

show
 

there 
is 

no 
significant 

extern
al

electrical contribution to the d
etector noise from

the 
surroundings. 

 
M

easurem
ents 

m
ade 

in
D

ecem
ber 

show
 

that 
even 

w
ith 

the 
m

agnet
op

erating at fu
ll current, the TPC

 p
ed

estals† are
about 1.1 A

D
C

 counts, w
hich is ap

p
roxim

ately
the sam

e as m
easu

red
 in the laboratory.
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Fig. 1.  T
his schem

atic show
s the grounding of

the ST
A

R
 d

etector.  T
he location of the G

round
Integrity 

D
etector is ind

icated
 

just 
below

 
th

e
center of this figu

re. 


